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Abstract. There are a lot of obstacles type used in jumping competitions. Normally, for every kind of 
fence, there is a different type of approaching and cross over (1,2,3). The most used obstacles are the vertical 
fence and the oxer fence. For crossing over the vertical, which is a high fence, the horse must jump only in report 
to the height of the bar. In the oxer case, which is a large obstacle, the horse must jump related to the height and 
the largeness of it indeed. In the present study we obtained for the oxer fence, situated at five different levels. 
The purpose was to measure four parameters for every jump: the taking-off distance, the landing distance, and 
the distance between bar and legs for the front limbs and for the hind limbs. Based on these, were calculated in 
report to the type of the competition arena the amplitude of the jumps, was assign the trajectory curve and placed 
the balance point. 
INTRODUCTION 
 
The research is part of a greater study, and it was carried out on 158 jumping horses 
among five years. For all the jumping parameters description, we obtained for one of the most 
used obstacles, the oxer fence. All jumps were been executed during show jumping 
competitions and recorded with a video camera and a photo one. In this sense, the following 
height dimensions were the standard values for the fence: (80/100 cm, 100/120 cm, 110/130 
cm, 120/140 cm and 130/150 cm height/large, corresponding to competitional International 
Equestrian Federation levels: F, E, D, C and B. The arena was covered classically with grass 
or with sand. 
MATERIAL AND METHODS 
 
It was measured four parameters for every jump: the taking-off distance, the landing 
distance, and the distance between bar and limbs for the front legs and for the hind legs.  
The taking-off distance – was measured between the last contact of the hind limbs with 
the land and the base of the obstacle viewing the first bar. 
The distance between bar and limbs – were calculated by measuring for the fore limbs 
the nearest point of a leg in the moment immediately after started the ascendant phase (first 
bar), and for the hind limbs the nearest point between one of these and the bar (second bar) in 
the last moment before the front limbs take the contact with earth.  
The landing distance – it was represented by the measurement from the base of the 
obstacle (viewing the second bar) and the first contact of the fore limbs with the land 
immediately after the jump.  
Based on these four jumping over obstacles parameters it was calculated in report to the 
type of the show arena the amplitude of the jumps and was assign the trajectory curve 
regarding to the type of fence, with their height and large dimensions. 
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RESULTS AND DISCUSSIONS 
 
The obtained results are shown in Tables 1, 2, and graphics 1, 2A and 2B. 
Table 1 
Average values for taking off, landing and bar to limbs distances in the oxer fence 
 
Obstacle height/ Jumps no. X ± Sx St. Dv. CV % Statistical 
signification 
S (n=36) 134.70 ± 4.58 27.46 20.39 80/100 cm G (n=10) 133.67 ± 10.44 33.01 24.69 0.9252 
S (n=36) 146.36 ± 4.61 27.68 18.91 100/120 cm 
G (n=10) 127.12 ± 6.62 20.93 16.46 0.0416* 
S (n=36) 144.86 ± 4.24 25.43 17.55 110/130 cm G (n=10) 144.60 ± 5.81 18.36 12.70 0.9890 
S (n=16) 166.62 ± 4.93 19.71 11.83 120/140 cm G (n=13) 156.47 ± 6.47 23.33 14.91 0.0681 




130/150 cm G (n=10) 154.00 ± 519 16.40 10.65 0.1850 
S (n=36) 181.86 ± 4.12 24.72 13.59 80/100 cm G (n=10) 159.63 ± 12.54 39,.67 24.85 0.1463 
S (n=36) 201.47 ± 3.64 21.86 10.85 100/120 cm 
G (n=10) 157.81 ± 6.38 20.18 12.78 0.0000*** 
S (n=36) 221.97 ± 7.55 45.28 20.40 110/130 cm G (n=10) 177.20 ± 4.06 12.83 7.24 0.0012** 
S (n=16) 159.37 ± 3.03 12.12 7.61 120/140 cm G (n=13) 145.95 ± 5.21 18.80 12.88 0.0080** 





G (n=10) 15713 ± 268 846 5.39 0.2121 
S (n=19) 14.20 ± 1.22 5,33 37.54 80/100 cm 
G (n=28) 17.91 ± 1.29 6,82 38.07 0.0405* 
S (n=38) 13.91 ± 0.83 5,14 36.96 100/120 cm 
G (n=25) 16.59 ± 1.02 5,11 30.79 0.0390* 
S (n=18) 13.88 ± 1.08 4,59 33.11 110/130 cm 
G (n=39) 15.92 ±0.78 4,85 30.46 0.1690 
S (n=56) 11.54 ± 0.42 3,16 27.37 120/140 cm 
G (n=16) 12.92 ± 0.69 2,75 21.32 0.2630 






G (n=9) 11.33 ± 0.67 2,02 17.80 0.0149* 
S (n=10) 18,34 ± 2,38 7,53 41,05 80/100 cm G (n=27) 19,36 ± 1,56 8,12 41,94 0.7970 
S (n=11) 16,03 ± 1,79 5,93 36,98 100/120 cm G (n=10) 17,51 ± 1,89 5,98 34,16 0.5970 
S (n=10) 11,87 ± 1,23 3,88 32,67 110/130 cm 
   G (n=8) 13,98 ± 1,57 4,46 31,89 0.3060 
S (n=10) 10,37 ± 0,91 2,88 27,78 120/140 cm G (n=16) 11,07 ± 0,69 2,78 25,13 0.5100 









130/150 cm G (n=10) 9,23 ± 0,70 2,21 23,97 0.0750 











Average values for entire jumping amplitude in the oxer fence 
 
Obstacle height/ Jumps no. X ± Sx St. Dv. CV % Statistical 
signification 
S (n=19) 94.20 ± 1.22 5.33 5.66 80/100 cm G (n=28) 97.91 ± 1.29 6.82 6.96 0.040* 
S (n=38) 113.91 ± 0.83 5.14 4.51 100/120 cm G (n=25) 116.59 ± 1.02 5.11 4.38 0.039* 
S (n=18) 123.88 ± 1.08 4.59 3.71 110/130 cm 
G (n=39) 125.92 ± 0.77 4.85 3.85 0.169 
S (n=56) 131.54 ± 0.42 3.16 2.40 120/140 cm G (n=16) 132.92 ± 0.69 2.75 2.07 0.263 




130/150 cm G (n=9) 141.33 ± 0.67 2.02 1.43 0.014* 
S (n=10) 98.34 ± 2.38 7.53 7.65 80/100 cm G (n=27) 99.36 ± 1.56 8.12 8.17 0.797 
S (n=11) 116.03 ± 1.79 5.93 5.11 100/120 cm G (n=10) 117.51 ± 1.89 5.98 5.09 0.597 
S (n=10) 121.87 ± 1.22 3.87 3.18 110/130 cm G (n=8) 123.99 ± 1.57 4.46 3.59 0.306 
S (n=10) 130.37 ± 0.91 2.88 2.21 120/140 cm 
G (n=16) 131.07 ± 0.69 2.78 2.12 0.510 




130/150 cm G (n=10) 139.23 ± 0.70 2.21 1.59 0.075 
S (n=36) 416.61 ± 6.91 41.45 9.95 80/100 cm 
G (n=10) 413.30 ± 12.50 39.53 9.56 0.800 
S (n=36) 467.83 ± 7.10 42.62 9.11 100/120 cm 
G (n=10) 404.93 ± 12.13 38.37 9.48 0.000*** 
S (n=36) 496.94 ± 9.31 55.89 11.24 110/130 cm 
G (n=10) 451.81 ± 7.86 24.86 5,50 0.026* 
S (n=16) 465.96 ± 5.12 20.49 4.39 120/140 cm 
G (n=13) 439.54 ± 7.40 26.68 6.07 0.007** 






G (n=10) 461.13 ± 6.09 19.28 4.18 0.016* 














Fore limbs 96,05 115,25 124,91 132,23 140,48
Hind limbs 98,85 116,77 122,93 130,72 138,23
Jump length 414,95 436,38 474,37 452,75 474,62
80/100 100/120 110/130 120/140 130/150
 
 










Fig. 2 B. Flight trajectory over the oxer fence in D, C and B level competitions on sand and grass arena 
 
By comparing the resulted jumping parameters on grass in report to the sand arena, in 
less than a half of values there were statistical significant differences. In this sense, out of five 
pairs of jumps, in the taking-off distance there was only one significant difference in the 
 17 
lowest obstacle (80 cm), in both, the landing distance and the bar – forelimbs distances there 
were three statistical assured values and in the bar – hind limbs distance there was not 
significant differences. For the calculated amplitude, in the entire length of the jump, were 
outlined four significant differences between the two arenas types, there was not for the hind 
limbs described line, and three in the fore limbs described line. 
In the F level jump, for both arenas, the described trajectory is an asymmetrical curve 
with the longer part after the second bar, where the highest point was reached above the same 
second bar. In the 100 cm height oxer the two described trajectories were different; the 
common aspect was only the balance point, which was assigned again above the second bar of 
the obstacle. Looking to the D and C curves of the jump, for both types of arenas, the first part 
of the jump was common, as the highest point indeed. Unusually, and risking a hit and fall 
down of the second bar, the horse-rider couples, changed the equilibrium over the first bar of 
the oxer. Relatively symmetrical trajectories were outlined in the 130 cm height obstacle. On 
grass or on sand arena, the balance changed point was reached somewhere between the 
middle of the oxer and the second bar, nearest to the last one, aspect that confirmed an 
excellent taking-off approaching, with a height and correct flight, more than these, a well-
done landing, without any danger in hitting the bar. In all ten trajectory curves was observed 
that the jumps executed on the grass arenas, were shorter and higher, comparing those 




The taking off distance, increased together with the height of the obstacle. In the same 
time for the landing zone distance there were registered results that cannot be integrated in a 
gradual scale. In all cases the taking-off point and the landing point, related to the first, 
respectively to the second bar, was situated at lower distance values on sand, than on grass. 
Average values for the bar-limbs distance in both, fore and hind limbs, decrease in the 
same time with the increasing of the obstacle height. More than this, for all ten pares of the 
calculated results, the measured distance between fence and limbs, was always higher for the 
jumps made on grass arena, then those made on sand arena. 
The calculated amplitude for all jumps, increased together with the height of the 
obstacle; even more the variability coefficients decrease with the same height of the fence, 
which means an increasing for the low level courses. The trajectory curves were more and 
more symmetrically in report to the obstacle as the level of the competition increased.  
In the entire studied cases and for all jumping measured and calculated parameters the 
variability in every aspect of the jumps for both arenas’ type decreased in the same time with 
the increasing of the course competitional value. The observations means that together with 
the increasing of the competition level increase the value of the horse-rider couple indeed. As 
a result, an experienced couple will approach more and more correctly the best taking off 
point without a major importance of the land texture or other implicated factors, looking for a 
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